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INTRODUCTION
The United States Environmental Protection Agency (U.S. EPA) Emergency Response Section
(ERS) Federal On-Scene Coordinator (FOSC), Robert Wise, tasked Ecology and Environment,
Inc.’s Superfund Technical Assessment and Response Team (START) to provide support during
a removal assessment of two buildings at Halaco Engineering Company (Halaco) in Oxnard,
Ventura County, California. The focus of this investigation was to determine the presence or
absence of radiological surface, heavy metals, and other chemical contamination throughout the
smelter and baghouse buildings to aid in the planning for potential building demolition.

SITE DESCRIPTION
The Halaco site is located at 6200 Perkins Road in Oxnard, Ventura County, California,
approximately 14 miles southwest of U.S. Highway 101 (Attachment A, Figure 1). The site is
bordered to the north by the Weyerhaeuser Company Hueneme Paper Mill, to the east by Nature
Conservancy Lands, and to the south and west by Ormond Beach, Ormond Beach Lagoon, and
the Ormond Beach Wetlands. The site is bisected by the Oxnard Industrial Drain (OID), which
drains to the Pacific Ocean approximately 300 feet to the south of the Halaco property. The waste
disposal parcel of the property is located to the east of the OID and is approximately 26 acres in
size. The smelter facility is located on the west side of the OID and consists of approximately 11
acres (Attachment A, Figure 2). A fence surrounds the site perimeter, but indications of
trespassing and vandalism are obvious throughout the site.

The focus of the U.S. EPA ERS removal assessment was two dilapidated structures located on
smelter facility portion of the property: the smelter building and the baghouse building. The
smelter building is approximately 37,200 square feet (ft2) is size, and the baghouse building is
approximately 8,400 ft2 in size (Attachment A, Figure 3 and 4). The buildings are essentially
empty structures; waste and raw material were removed from the site during previous U.S. EPA-



Halaco Building Assessment
December 11, 2009

TDD No. TO2-09-09-09-0002
Page 2 of 7

led site activities. Four furnace structures are located inside the smelter building, and each
furnace contains solid residue. Two above-ground storage tanks (ASTs) are located inside the
baghouse building, and both ASTs contain very small amounts of tank bottom solid residue.
Dusts from the smelter building connect to the baghouse building and the adjacent baghouse.
Sub-floor vaults exist in each building and contain residue solid material from site operations
(Attachment A, Figure 3 and 4). Both buildings are in poor structural condition (Attachment B).
The City of Oxnard Building and Engineering Services approved of the U.S. EPA and START
investigation approach, but warned that intrusive sampling activities were not to be conducted
given the questionable structural integrity of the buildings.

BACKGROUND
Halaco conducted metal recycling operations at the facility from 1964 to 2004. Scrap metal,
including low-level radioactive material, was processed at the site. Aluminum and magnesium
from shredded cans, machine shop borings, aluminum-copper radiators, and blocks of partially
processed scrap aluminum from other countries was recycled by Halaco. In 2002, Halaco filed
for bankruptcy protection and reorganization under Chapter 11 of the U.S. Bankruptcy Code, and
later ceased operations in 2004. The U.S. Bankruptcy Court converted the case to Chapter 7,
liquidation bankruptcy, in 2006. An in-depth file review for Halaco was conducted by the
START in 2006, and a detailed site and regulatory history was prepared under Technical
Directive Document (TTD) No. 09-05-11-0002.

In 2006 and 2007, site assessments led by the U.S. EPA indicated the presence of various heavy
metal contamination and cesium-137, potassium-40, thorium-228, thorium-230, and thorium-232
radioactive contamination in the soil in the southeast corner of the smelter facility and in the
waste disposal area. In 2006, the START was tasked to provide potential responsible party (PRP)
oversight for the cleanup, consolidation, and removal of potential state and federal hazardous
waste from the site. An U.S. EPA-led stabilization and removal action in 2007 focused on the
stabilization of the waste management unit located on the waste disposal parcel of the property.
Additional detail regarding the PRP oversight activities and the U.S. EPA-led site stabilization
and removal action are summarized in a START report prepared under TDD No. 09-06-04-0007.

The Halaco site has been listed on the U.S. EPA Superfund Program National Priority List since
2007. The Comprehensive Environmental Response, Compensation, and Liability Information
System Identification Number for the Halaco site is CAD009688052.

ACTION LEVELS
Radiological action levels for surface contamination were established utilizing the guidance
outlined in the U.S. Department of Energy (DOE) Order 5400.5, Radiation Protection of the
Public and Environment, Change 2, dated January 7, 1993 which were clarified and amended in
the DOE memorandum: Application of DOE 5400.5 requirements for release and control of
property containing residual radioactive material, November 17, 1995 from Air, Water, and
Radiation Division, EH-412. The Surface Activity Guidelines, Allowable Total Residual Surface
Activity, are established in disintegrations per minute per 100 square centimeters (dpm/ 100
cm2). As used in this table, dpm means the rate of emission by radioactive material as determined
by correcting the counts per minute observed by an appropriate detector for background,
efficiency, and geometric factors associated with the instrumentation. Static surface radiological
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measurements were compared to the average and maximum acceptable surface contamination
levels, and radiological dust wipe sample results were compared to the removable acceptable
surface contamination level.

DOE Order 5400.5 Acceptable Surface Contamination Levels

Radionuclide1 Average2,3 Maximum4 Removable5

Thorium-228, Thorium-230 100 dpm/100 cm2 300 dpm/100 cm2 20 dpm/100 cm2

Thorium-232 1,000 dpm/100 cm2 3,000 dpm/100 cm2 200 dpm/100 cm2

Beta-gamma emitters
(Cesium-137 and Potassium-

40)
5,000 dpm/100 cm2 15,000 dpm/100 cm2 1,000 dpm/100 cm2

Notes:

1 = Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits
established for alpha- and beta-gamma-emitting radionuclides should apply independently.

2 = Measurements of average contamination should not be averaged over an area of more than 1 m2.

3 = The average and maximum dose rates associated with surface contamination resulting from beta-gamma
emitters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at 1 cm.

4 = The maximum contamination level applies to an area of not more than 100 cm2.

5 = The amount of removable material per 100 cm2 of surface area should be determined by wiping an area of
that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount of the
radioactive material on the wiping with an appropriate instrument of known efficiency.

Action levels for metals, volatile organic compounds (VOCs), and total petroleum hydrocarbons
as diesel (TPH-d) in solid samples were based on the U.S. EPA Region IX Regional Screening
Levels for Industrial Soil (iRSL) published in April 2009. Action levels for solids analyzed by
alpha and gamma spectroscopy were based on the U.S. EPA Preliminary Remediation Goals for
Radionuclides in residential soil (rPRG) published in February 2002.

Action levels for metals in dust wipes were based on the laboratory reporting limits to determine
the presence or absence of each California Title 22 metal. The presence of metals from the dust
samples were also compared to the solid sample metal results to better understand if state or
federal hazardous waste existed.

U.S. EPA AND START ASSESSMENT ACTIVITIES
On September 21, 2009, the START participated in a site reconnaissance with FOSCs Robert
Wise and Chris Weden and a response manager from the U.S. EPA Emergency and Rapid
Removal Services contractor (ERRS). The U.S. EPA also held a site information meeting with
representatives from the City of Oxnard Fire Department Certified Unified Program Agency,
City of Oxnard Building and Engineering Services, and the City of Oxnard Water Resources
Department during the reconnaissance visit. Between October 21 and 23, 2009, the START
conducted an assessment of building substrates at Halaco with FOSC Chris Weden and a ERRS
response manager. The assessment focused on the investigation of two structures located on the
property. The START collected photographic documentation of site conditions and site activities
during the two site visits (Attachment B). Prior to the beginning of site operations, the START
prepared a site-specific Health and Safety Plan (HASP) in accordance with the requirements
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pursuant to 29 Code of Federal Regulations (CFR) part 1910.120(b)(4). A copy of the HASP is
included in the START project file.

The START prepared an Emergency Response and Time Critical Quality Assurance Sampling
Plan for Soil, Water, and Miscellaneous Matrix Sampling (ER-QASP) to outline the procedures
required to collect static radiological surface measurements, surface dust wipe samples, and
surface solid samples (Attachment C). The data use objectives described in the ER-QASP were:

 To assist in determining the presence or absence of a hazardous material or substance at
levels above an available detection or quantification limit.

 To be compared with site-specific action levels or risk-based action levels to assist in
determination if health threats exist.

Throughout the smelter and baghouse buildings judgmental sampling locations were identified,
which took into consideration the various substrates and building materials present in the two
structures. The judgmental sample locations were selected at various heights throughout each
structure, including the building roofs and ceiling rafters.

Radiological instrumentation used during the assessment were evaluated under a quality control
(QC) program to document that detectors were within annual calibration, and were operating
within daily QC parameters. Daily QC checks were performed at the beginning of the day before
starting field work, and at the end of the day prior to leaving the field. Calibration sheets and
annual calibration certificates are located in the START project file. Background radiation
measurements were taken from an area to the west of the smelter building believed to be free of
radiation contamination. Background alpha and beta measurements were obtained utilizing the
instruments used during the investigation. Background readings were obtained for each type of
substrate/building material for each instrument used in the investigation. Attachment D, Table 1
summarizes the background radiological measurements.

The U.S. EPA, START, and ERRS organized into two teams and collected the following
samples during the assessment:

 72 radiation surface measurements and wipe samples and 7 field duplicates for
assessment of alpha and beta contamination

 17 dust wipe samples, 2 dust wipe duplicates, and 2 dust wipe blanks for assessment of
metals contamination

 9 solid samples and 1 field duplicate for assessment of metals, volatile organic
compounds (VOCs), total petroleum hydrocarbons as diesel and motor oil (TPH-d), and
alpha and gamma spectroscopy analysis

All sampling was conducted in accordance with the ER-QASP and applicable Standard
Operating Procedures (without exceptions) or (with the following exceptions):

The sample teams collected radiation surface measurements and/or radiation surface wipe
samples at 72 locations throughout the smelter and baghouse buildings. In the smelter building,
54 locations and five field duplicate locations were sampled. In the baghouse building, 18
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locations and two field duplicate locations were sampled (Attachment A, Figures 5 and 6). At
each sampling location a static radiological surface measurement was taken along with a
radiological wipe sample. Static radiological surface measurements were utilized to determine
average and maximum surface alpha and beta radiological contamination. The sample teams
utilized the following instruments to obtain the static radiological surface measurements:

 Team 1: Ludlum Model 2241-3 ratemeter/scaler with a Ludlum Model 43-90 alpha
scintillator detector and a Ludlum Model 2221 ratemeter/scaler with a Ludlum Model 44-
116 beta scintillator detector.

 Team 2: Ludlum Model 2360 ratemeter/scaler with a Ludlum Model 43-93 alpha and beta
scintillator detector.

Attachment D, Table 2 summarizes the static radiation surface measurements obtained by the
sample teams. Static surface measurements were obtained utilizing the Ludlum instruments
identified earlier in this report. The detectors were placed on contact with the sampling surface to
collect a one minute scaler count in counts per minute (cpm) from a 100 cm2 area. The following
equation was utilized to convert cpm to dpm for comparison to the DOE Order 5400.5
Acceptable Surface Contamination Levels:

surface result in cpm - background result in cpm
dpm =

instrument efficiency x surface efficiency

Radiological wipe samples were collected following the U.S. EPA Environmental Response
Team (ERT) Standard Operation Procedure (SOP) No. 2011 for Chip, Wipe and Sweep
Sampling. The radiological wipe samples were analyzed in the field for removable alpha and beta
radiation contamination utilizing a Ludlum Model 3030 alpha and beta sample counter to obtain
results in dpm. Attachment D, Table 3 summarizes the radiological wipe sample results.

Dust wipe samples were collected at judgmental sample locations throughout the smelter and
baghouse buildings following U.S. EPA SOP No. 2011. A total of 21 dust wipe samples were
collected. Ten samples were collected from the smelter building, seven samples were collected
from the baghouse building, and two duplicates and two field blanks were collected (Attachment
A, Figures 5 and 6). The dust wipe samples were shipped to an off-site analytical laboratory for
analysis of metals by EPA SW-846 Method 6010B. Attachment D, Table 4 summarizes the dust
wipe sample results.

Solid samples were collected from judgmental sample locations during the building assessment
(Attachment A, Figure 7). Solid samples were collected of the material/soil from the building
floors, vaults, duct work, and furnaces utilizing a dedicated disposable sampling scoop. Each
sample was homogenized in a plastic bag, transferred into glass jars for shipment to an on-site
analytical laboratory, labeled and custody sealed. Composite samples were taken of the material
from the floor of each building, the material in a containment sub-floor vault from each building,
the material in the smelter furnaces located in the smelter building, and from the baghouse
structure south of the baghouse building. Grab samples were taken from the duct work inside the
smelter building, from solid material located on the top of the control room in the smelter
building and from the smelter furnace located in the west room of the smelter building. Solid
samples were shipped to an off-site analytical laboratory for metals analysis by EPA SW-846
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Method 6010B, VOCs by EPA SW-846 Method 8260B, TPH-d by EPA SW-846 Method
8015M, alpha spectrometry by DOE Environmental Measurements Laboratory (EML)
Procedures Manual (HASL 300), Th-01-RC Modified, and gamma spectrometry by DOE HASL
300, 4.5.2.3/Ga-01-R. Attachment D, Table 5 summarizes the solid samples results.

All dust wipe and solid samples were submitted to GEL Laboratories, LLC in Charleston, South
Carolina, on October 26, 2009, under a START subcontract mechanism using appropriate chain-
of-custody procedures. The data were validated in accordance with qualification guidelines stated
in the START 3 Procedures for Tier 2 Data Validation of U.S. EPA ERS data, presented in the
START Quality Assurance Project Plan, validated laboratory results are presented in Attachment
E. This procedure follows guidelines derived from the U.S. EPA Region IX Superfund Data
Evaluation/Validation Guidance R9QA/006.1; EPA CLP National Functional Guidelines for
Superfund Organic Data Review, (EPA 540/R-08-01, 2008); EPA CLP National Functional
Guidelines for Inorganic Data Review (EPA 540-R-04-004, 2004); and Quality
Assurance/Quality Control Guidance for Removal Activities, Sampling QA/QC Plan. All data
was found to be acceptable for the project data use objectives.

DISCUSSION OF ANALYTICAL RESULTS
Static surface radiological measurements were compared to the DOE Order 5400.5 Acceptable
Surface Contamination Levels for maximum and average radiological contamination. No alpha
or beta maximum surface contamination action levels were exceeded; therefore, no additional
radiological surveys were required to determine if the average surface contamination levels
would be exceeded. Radiological wipe sample were compared to the DOE Order 5400.5
Acceptable Surface Contamination Levels for removable radiological contamination. No alpha or
beta results from the radiological wipe samples exceeded the action level for removable surface
contamination. Dust wipe samples indicated the presence of all the California Title 22 metals
throughout both structures; however, solid samples taken from the floor of each building
indicated that no California Title 22 metals exceeded the California Total Threshold Limit
Concentration (TTLC) for a state hazardous waste. Arsenic was found above the iRSL at all solid
sample locations. Solid samples from the smelter building floor, sub-floor vault and from all
furnaces exceed soil rPRGs for potassium-40. Baghouse building solid samples from the building
floor, sub-floor vault, and baghouse solids also exceeded the potassium-40 rPRG for soil. Solid
samples from the baghouse building sub-floor vault also indicated radium-228 above the rPRG
for soil.

A limited number of laboratory analytical results were qualified as estimated based on field
duplicate relative percent difference (RPD). Duplicate dust wipe and solid matrix samples were
collected as part of this project and met the collection frequency criteria stated in the ER-QASP.
Field duplicates generally are a measure of total error (precision) related to sample heterogeneity,
methodology, and analytical procedures. Based on the document referenced above, National
Functional Guidelines for Inorganic Data Review, there are no official acceptance criteria for the
RPD related to field duplicate samples. The ER-QASP indicates that for dust wipe and soil
samples acceptable duplicate RPDs are less than 35 percent. All RPD calculations and
explanations are presented in the data validation reports (Attachment E).
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SUMMARY AND CONCLUSION
The START was tasked by FOSC Robert Wise to conduct a removal assessment of two
dilapidated structures on the Halaco site to determine the presence of hazardous waste to aid in
building demolition planning. Direct radiological measurements, radiological wipe samples, dust
wipe samples, and solid samples were collected by the START during the assessment. Based on
the radiological static surface measurements and wipe samples, no radiological contamination
above the DOE published acceptable maximum, average, and removable surface contamination
is present inside the two buildings at the sample locations. Dust wipe sample indicated the
presence of California Title 22 metals, but solid samples taken from each buildings floor did not
indicate that state or federal hazardous waste criteria were exceeded. Arsenic was present above
the iRSL at all locations sample for solids. Potassium-40 was present above the rPRG at four
smelter building and three baghouse building locations. Radium-228 was also present above the
rPRG in the baghouse building sub-floor vault.

This report concludes all activities conducted by the START with regards to the Halaco Building
Assessment. If you have any questions regarding START activities associated with the project,
please do not hesitate to contact me.

Respectfully submitted,

Daniel Haag
START Project Manager

Attachment A: Figures:
Figure 1 – Site Vicinity Map
Figure 2 – Site Features Map
Figure 3 – Smelter Building Features
Figure 4 – Baghouse Building Features
Figure 5 – Smelter Building Sample Locations
Figure 6 – Baghouse Building Sample Locations
Figure 7 – Solid Sample Locations

Attachment B: Photo Documentation
Attachment C: Emergency Response and Time Critical Quality Assurance Sampling Plan
Attachment D: Tables

Table 1 – Summary of Background Radiation Results
Table 2 – Summary of Static Radiological Measurements
Table 3 – Summary of Radiological Wipe Samples
Table 4 – Summary of Dust Wipe Sample Results
Table 5 – Summary of Solid Sample Results

Attachment E: Validated Data Reports

cc: Electronic Deliverable System 2
START Project File
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Figure 2
Site Features

Halaco Building Assessment
6200 Perkins Road, Oxnard, 
Ventura County, California

Project # 002693.2053.01RA
TDD# 09-09-09-0002 Source: DigitalGlobe, Image date 2007-07-01
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ATTACHMENT B:
PHOTO DOCUMENTATION



ECOLOGY AND ENVIRONMENT, INC.
Superfund Technical Assessment and Response Team

Halaco Building Assessment, Oxnard, Ventura County, California

E&E Project. No.: 002693.2053.01RA TDD No: TO2-09-09-09-0002
Contract No. EP-S5-08-01

Page 1 of 3

PHOTO 1

Date: 09/29/2009

Direction: Southeast

Photographer: Dan Haag

Description: View facing southeast of Smelter
Building.

PHOTO 2

Date: 09/29/2009

Direction: Southwest

Photographer: Dan Haag

Description: View facing southwest of
Baghouse Building.

PHOTO 3

Date: 09/29/2009

Direction: East

Photographer: Dan Haag

Description: View facing east inside Smelter
Building.



ECOLOGY AND ENVIRONMENT, INC.
Superfund Technical Assessment and Response Team

Halaco Building Assessment, Oxnard, Ventura County, California

E&E Project. No.: 002693.2053.01RA TDD No: TO2-09-09-09-0002
Contract No. EP-S5-08-01

Page 2 of 3

PHOTO 4

Date: 10/21/2009

Direction: East

Photographer: Dan Haag

Description: U.S. EPA ERRS contractor
cutting access ports into baghouse duct work
for sample collection.

PHOTO 5

Date: 10/22/2009

Direction: Northwest

Photographer: Dan Haag

Description: U.S. EPA collecting sample
inside Smelter Building.



ECOLOGY AND ENVIRONMENT, INC.
Superfund Technical Assessment and Response Team

Halaco Building Assessment, Oxnard, Ventura County, California

E&E Project. No.: 002693.2053.01RA TDD No: TO2-09-09-09-0002
Contract No. EP-S5-08-01

Page 3 of 3

PHOTO 6

Date: 09/29/2009

Direction: South

Photographer: Dan Haag

Description: View of kiln/furnace inside
Smelter building.

PHOTO 7

Date: 10/23/2009

Direction: South

Photographer: Dan Haag

Description: View facing south inside Smelter
Building. Pink dots indicate sample location.
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1.0 Introduction and Background. Describe the site and specify the geographic boundaries
for the site and any specific areas of concern. What is the problem, what precipitated the
response, which agencies and other entities (e.g., contractors) are on site, who has taken
the lead for the response and for environmental clean-up actions?

The Halaco Engineering Company (Halaco) is located at 6200 Perkins Road in Oxnard,
Ventura County, California. Metal recycling operations were conducted on the property
between 1965 and 2004. Scrap metal, including low level radioactive material, was processed
at the Halaco facility. The site is divided into two distinct areas: the main processing area
and the waste disposal area, which are separated by the Oxnard Industrial Drain (OID). The
site is adjacent to the Ormond Beach wetlands, Ormond Beach Lagoon, and Ormond Beach
to the west and south. The site is bordered to the east by wetlands owned by the Nature
Conservancy and to the north by industrial property.

In 2006-2007, the EPA conducted operations to stabilize and secure the site and limit offsite
migration of contaminated wastes including removal of drums and containers of hazardous
materials, consolidation of process waste solids, and re-grading of the waste pile located in
the waste disposal area. Contamination found at the facility during this operations included
aluminum, arsenic, barium, beryllium, cadmium, chromium, copper, magnesium,
manganese, nickel, silver, zinc, cesium-137, potassium-40, thorium-228, thorium-230, and
thorium-232.

Two dilapidated buildings remain on the main processing area of the Halaco site: a smelter
building and a baghouse building. These two buildings are the focus of this investigation.

2.0 Objectives. Brief statement on the general project objective. What is the overall goal or
objective? Specific objectives are summarized in Table D.

Determine the presence/absence of radioactive surface contamination (total, fixed, and
removable) and heavy metal (CAM 17 metals) contamination found throughout the Smelter and
Baghouse Buildings located at the Halaco Facility to aid in preparation of building demolition
planning.

Collect wipe samples from the Smelter and Baghouse Buildings and analyze for alpha and beta
radiation (maximum and removable) and heavy metals (CAM 17).

Collect solid samples from the floors, vaults, and ducting of the Smelter and Baghouse Buildings
and analyze for heavy metals (CAM 17) . VOCs, TPH (oil), and radiation.
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2.1 Data Use Objectives. (How will the data be used?)

Data that are generated will be used: (Select Appropriate Boxes)

1  To be compared with a background or reference sample(s).

2  To be compared with an available detection or quantification level.

3  To assist in determining the presence or absence of a hazardous material or substance at
levels above an available detection or quantification level.

4  To assist with determining the area of impact due to a hazardous material release. (i.e.,
horizontal and lateral extent).

5  To be compared with site-specific action levels or risk-based action levels (e.g., EPA
PRGs) to assist in determination if health threats exist.

6  As definitive confirmatory data for confirmation of non-definitive (screening) data.

7  Other objectives:

2.2 Sampling Objectives. (What are you proposing to do?)

1  Sampling to determine only the presence or absence of a hazardous substance within the
area of concern.

2  Sampling to estimate:

 contamination levels within the area of concern.

 contamination area(s) within a site.

3  Sampling to determine the location of hot spots within the area of concern

4  Surface soil sampling to estimate the lateral extent of contamination

 of specific source area(s) or areas of concern

 over entire site

5  Sub-surface sampling to estimate the vertical extent of contamination

 of specific source area(s) or areas of concern

 over entire site.

6  Sampling off site to determine:

2.3 Sample Matrices

1  Surface soils (solid samples collected from buildings’ floors, vaults, and ducting)

2  Subsurface soil
Depth(s):
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3  Surface water

4  Groundwater
Depth(s):

5  Other aqueous matrices
Please specify:

6  Wipe samples

7  Biota
Please specify:

8  Other matrices: Radiological static and scanning surface measurements.

Please note: Please use other QASPs for air and containerized samples.

2.4 Data Type

In general, data type and data needs should be decided prior to data generation. The data can be
generally divided into three categories: definitive methodology data (generally data generated using
standardize methods), non-definitive methodology data (also referred to as screening data) and screening
data with at least 10% definitive conformation. The generation of definitive data is preferable, however
in emergency and time critical situations where definitive data is not available, non-definitive data
should be generated. Note that the data type is not an indicator of precision, accuracy or documentation
completeness, or quality! Reported data should be verified (by a party other than the laboratory) as
meeting specific quality control and data category requirements by following a verification or validation
procedure. Refer to the START or ERS Quality Assurance Plans for specific quality parameters and
requirements.

Check appropriate box(es):

1  Screening data will be generated. The data by itself may not be verifiable. Due to the
time critical situation, the data must be reported and may be used to make decisions.
(Radiation Data)

2a  Screening data with at least 10 percent definitive data will be generated. Data using non-
definitive analytical methodologies will be generated. Due to the time critical situation,
the data must be reported and may be used to make decisions prior to generation of
definitive data. The screening data by itself may not be verifiable. Screening data will
be evaluated and reported with definitive data at a later time. (Metals, VOCs, and TPH
Data)
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2.5 Contaminants of Concern

Potential contaminants of potential concern (COPC), proposed analytical method, proposed action levels and

available reporting limit are summarized in Table A.

Table A

Contaminants of Concern

Potential COC
Proposed
Analytical

Method
Proposed Action Level

Available Reporting
Limit

CAM 17 Metal (Wipe
and Solid Samples)

EPA 6010B
Wipe

(ug/filter)

Solid
(TTLC)
(mg/kg)

Solid
(iRSL)
(mg/kg)

Wipe
(ug/filter)

Solid (mg/kg)

Antimony EPA 6010B 0.5 500 410 0.5 1

Arsenic EPA 6010B 1.5 500 1.6 1.5 3

Barium EPA 6010B 0.25 10,000 190,000 0.25 0.5

Beryllium EPA 6010B 0.25 75 2,000 0.25 0.5

Cadmium EPA 6010B 0.25 100 800 0.25 0.5

Chromium EPA 6010B 0.25 2,500 1,400 0.25 0.5

Cobalt EPA 6010B 0.25 8,000 300 0.25 0.5

Copper EPA 6010B 0.5 2,500 41,000 0.5 1

Lead EPA 6010B 0.5 1,000 800 0.5 1

Molybdenum EPA 6010B 0.5 3,500 5,100 0.5 1

Nickel EPA 6010B 0.25 2,000 20,000 0.25 0.5

Selenium EPA 6010B 1.5 100 5,100 1.5 3

Silver EPA 6010B 0.25 500 5,100 0.25 0.5

Thallium EPA 6010B 1 700 66 1 2

Vanadium EPA 6010B 0.25 2,400 5,200 0.25 0.5

Zinc EPA 6010B 0.5 5,000 310,000 0.5 1

TPH (Solid Samples) EPA 8015M 6.66 mg/kg

VOCs (Solid Samples) EPA 8260B iRSLs (mg/kg) mg/kg

1,1,1-Trichloroethane EPA 8260B 39,000 0.001

1,1,2,2-Tetrachloroethane EPA 8260B 2.9 0.001

1,1,2-Trichloroethane EPA 8260B 5.5 0.001

1,1,-Dichloroethane EPA 8260B 17 0.001

1,1,-Dichloroethylene EPA 8260B 1,100 0.001

1,2-Dichloromethane EPA 8260B na 0.001

1,2-Dichloropropane EPA 8260B 4.7 0.001

2-Butanone EPA 8260B 190,000 0.005
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Table A (continued)

Contaminants of Concern

Potential COC
Proposed
Analytical

Method
Proposed Action Level

Available Reporting
Limit

2-Hexanone EPA 8260B na 0.005

4-Methyl-2-pentanone EPA 8260B 52,000 0.005

Acetone EPA 8260B 610,000 0.005

Benzene EPA 8260B 5.6 0.001

Bromdichloromethane EPA 8260B 1.4 0.001

Bromodichloroform EPA 8260B na 0.001

Bromoform EPA 8260B 220 0.005

Bromomethane EPA 8260B 35 0.001

Carbon disulfide EPA 8260B 3,000 0.005

Carbon tetrachloride EPA 8260B 1.3 0.001

Chlorobenzene EPA 8260B 1,500 0.001

Chloroethane EPA 8260B na 0.001

Chloroform EPA 8260B 1.5 0.001

Chloromethane EPA 8260B 510 0.001

cis-1,2-Dichloroethylene EPA 8260B 10,000 0.001

cis-1,3-Dichloropropylene EPA 8260B na 0.001

Dibromochloromethane EPA 8260B 3.4 0.001

Ethylbenzene EPA 8260B 29 0.001

Methylene chloride EPA 8260B 54 0.005

Styrene EPA 8260B 38,000 0.001

tert-Butyl methyl ether EPA 8260B 190 0.001

Tetrachloroethylene EPA 8260B 2.7 0.001

Toluene EPA 8260B 46,000 0.001

trans-1,2-Dichloroethylene EPA 8260B 500 0.001
trans-1,2-

Dichloropropylene EPA 8260B na 0.001

Trichloroethylene EPA 8260B 14 0.001

Vinyl acetate EPA 8260B 4,200 0.005

Vinyl chloride EPA 8260B 1.7 0.001

Xylenes (total) EPA 8260B 2,600 0.001

Thorium-228 HASL-300 1 pCi/g

Thorium-230 HASL-300 1 pCi/g

Thorium-232 HASL-300 1 pCi/g

Cesium-137 HASL-300 0.1 pCi/g
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Table A (continued)

Contaminants of Concern

Potential COC
Proposed
Analytical

Method
Proposed Action Level

Available Reporting
Limit

Potassium-40 HASL-300

Average(a): 100 dpm /100 cm2

Maximum(b): 300 dpm /100 cm2

Thorium-228,
Thorium -230

Ludlum
direct read
instruments
and Model

3030
alpha/beta

counter Removable: 20 dpm / 100 cm2

Average(a): 1,000 dpm /100 cm2

Maximum(b): 3,000 dpm / 100 cm2

Thorium-232

Ludlum
direct read
instruments
and Model

3030
alpha/beta

counter Removable: 200 dpm / 100 cm2

Average(a): 5,000 dpm /100 cm2

Maximum(b): 15,000 dpm / 100 cm2

Removable: 1,000 dpm / 100 cm2

Beta-gamma radiation
emitting radionuclides

(total, fixed,
removable), including

cesium-137 and
potassium-40

Ludlum
direct read
instruments
and Model

3030
alpha/beta

counter

GPS Visual Interviews Magnetometer

Other Geophysical Modeling Photography File Search

Other Data Collection
Activity (non

chemical) (bold all
that apply)

(a): Measurements of average contaminant should not be averaged over more than 1 square meter.
(b) The maximum contamination level applies to an area of not more than 100 cm2.

3.0 Approach and Sampling Methodologies

3.1 Sampling Approach

Indicate sampling approaches to be used (select approach)
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1  Due to the lack of site information the approach will be determined in the field based on
professional judgment of START.

2  Due to the lack of site information the approach will be determined in the field based on
professional judgment of US EPA.

3  Due to the lack of site information the approach will be determined in the field based on
professional judgment of local regulator.

4  Judgmental (Biased) (for solid and wipe samples to be analyzed for metals)

5  Random

6  Systematic

7  Transects

8  Search-Grid (for radiological wipe sampling)

If a search-grid, specify grid type (circle one): Square Triangle Rectangle

Size of contamination hot-spot to be detected:

Shape of hot-spot (circle one): Circle Elliptical Elongated-Elliptical

Required Grid Spacing:

Acceptable probability of missing hot-spot (circle one): 5 % 10 % 20% 40%
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3.3 Field Sampling Equipment
Field equipment requirements are summarized in Table B2.

Table B2
Field Sampling and Decontamination Equipment

Analyses and Matrix Sampling
Equipment

Dedicated
or Reusable

Decontamination
Solution

Resource/
Contractor

Metals
Wipe Sample

Ghost Wipes Dedicated NA START

Alpha/Beta Radiation
Wipe Sample

Whatman 47
mm Filter Paper

Dedicated NA START

Metals, VOCs, TPH (oil),
and Alpha and Gamma
Spectroscopy
Solid Sample

Plastic Sample
scoop

Dedicated NA START

3.4 Field Methods and Procedures

3.4.1 Sample Locations. Indicate the sampling location name, describe location, and indicate
rationale for each sample location chosen.

SME-D-001 – 054 / Biased direct measurements in Smelter Building.

BAG-D-001 – 018 / Biased direct measurements in Baghouse Building.

SME-W-001 – 054 / Biased radiation wipe samples in Smelter Building.

BAG-W-001 – 018 / Biased radiation wipe samples from Baghouse Building.

SME-M-001 – XXX / Biased metal wipe samples in Smelter Building.

BAG-M-001 – XXX / Biased metal wipe samples in Baghouse Building.

SME-S-001 – 006 / Biased solid samples from Smelter Building.

BAG-S-001 – 003 / Biased solid samples from Baghouse Building.
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Sketch a map of the site and any areas of concern. Indicate sampling locations or sampling areas in
Figure A and included names. Use a scale that is meaningful for the sampling work covered under this
plan. Sketch out where the samples will be collected and include sampling location names. Attach a
local map to this plan if it is available.

Figure A
Sample Location Map

Biased sample locations TBD.
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3.4.2 Sample Labeling and Documentation

Sample Jar Labels
Sample labels will clearly identify the particular sample and should include the following:

1. Site name
2. Time and date samples were taken
3. Sample preservation
4. Analysis requested
5. Sample location and/or identification number

Sample labels will be securely affixed to the sample container.

Chain of Custody Record
A chain of custody record will be maintained from the time the sample is taken to its final deposition.
Every transfer of custody must be noted and signed for, and a copy of this record kept by each individual
who has signed. When samples (or groups of samples) are not under direct control of the individual
responsible for them, they must be stored in a secured container sealed with a custody seal.

The chain of custody record should include (at minimum) the following:
1. Sample identification number
2. Sample information
3. Sample location
4. Sample date and time
5. Names(s) and signature(s) of sampler(s)
6. Signature(s) of any individual(s) with control over samples

Custody Seals
Custody seals demonstrate that a sample container has not been tampered with or opened. The
individual in possession of the sample(s) will sign and date the seal, affixing it in such a manner that the
container cannot be opened without breaking the seal. The name of this individual, along with a
description of the samples= packaging, should be noted in the field book.

All sample documents will be completed legibly in ink. Any corrections or revisions will be made by
lining through the incorrect entry and by initialing the error. These include the logbooks, the chain of
custody forms, this field QASP and any other tracking forms.

Field Logbook
The field logbook is essentially a descriptive notebook detailing site activities and observations so that
an accurate account of field procedures can be reconstructed in the writer's absence. All entries will be
dated and signed by the individuals making the entries and will include the following:

1. Site name and project number
2. Names of sampling personnel
3. Dates and times of all entries (military time preferred)
4. Descriptions of all site activities, especially sampling start and ending times. Include site

entry and exit times
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5. Noteworthy events and discussions
6. Weather conditions
7. Site observations
8. Identification and description of samples and locations
9. Subcontractor information and names of on-site personnel
10. Date and time of sample collections, along with chain of custody information
11. Record of photographs
12. Site sketches
13. Exact times of various activities and occurrences related to sampling
14. Deviations from standard procedures or methods and the rational for the deviations.

3.4.3 Sample Containers and Preservatives
Containers and preservatives are summarized in Table C.

Table C
Containers and Preservatives

Analyses and Matrix Container Type
(per sample)

Preservation
Method

Holding Time

Metals (6010B) / Wipe Poly vial None 6 months

Metals (6010B) / Solid 4 oz glass jar None 6 months

VOCs (8260) and TPH
(8015M) / Solid

4 oz glass jar None 6 months

Radiation (HASL 300,
901/1M) / Solid

16 oz glass jar None 6 months

Alpha/beta radiation /
Wipe

Envelope None None

3.5 Analytical Methods and Procedures
The analytical methods per sample and sample location are presented in Table D. General field
QC considerations and requirements are presented in Table E.
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3.6 Quality Assurance and Quality Control
General field QA/QC considerations and requirements are presented in Table E.

Table E
Quality Control Samples and Data Quality Indicator Goals

Comments/Exceptions

QC Sample Number/Frequency

Data Quality Indicator
Goals & Evaluation
Criteria Site specific remarks:

FIELD SPECIFIED QA/QC

Surface soil: up-slope.
Surface water: upstream.
Ground water: up-gradient.

Background or reference sample At least one sample should be collected from an
area believed to be unaffected by source
contamination.

Source samples should be at
least 3 times background.

:

Water only.Field Blanks 1 per SDG1, per matrix, per method Source samples should be at
least 3 times the blank.

:Not Required

Volatile analytes, water only.Travel Blanks 1 per SDG, per matrix, per method Source samples should be at
least 3 times the blank.

: Not Required

Only when the use of decontaminated non-
dedicated equipment is involved.

Equipment Blanks 1 per SDG, per matrix, per method Source samples should be at
least 3 times the blank.

: 1 wipe blank sample collected per day

As needed by sampling objectives. The
procedure for collecting duplicate samples
can greatly effect the reproducibility.

Field Duplicates or Replicates 1 per SDG, per matrix, per method Water - 25% RPD2

Soil - 35% RPD2

Other - 35% : 1 co-located (side-by-side field duplicate)
sample per every 10 samples collected.

If available.Performance Standards 1 per project, per matrix, per method 75 -125 %R3

: Not Available for this matrix

SELECTED LABORATORY QA/AC

Method Blank 1 per SDG, per matrix, per method Stds and samples should be at
least 3 times the blank.

Mandatory.

Matrix Spike 1 per SDG, per matrix, per method on field
designated sample.

75 -125 %R Designate sample on COC.

Matrix Spike Duplicate or
Replicate

1 per SDG, per matrix, per method on field
designated sample.

<50 RPD for organics;
<20 RPD for metals

Designate sample on COC.

Reference Standards 1 per SDG, per matrix, per method 75 -125 %R If available.

Internal Standards All samples 50 -200 %R All GC/MS and some GC analyses only.

Laboratory Control Standards 1 per SDG, per matrix, per method 75 - 125 %R Per method for organic analyses.

1 SDG = Sample Delivery Group (Maximum 20 samples)
2 RPD = Relative Percent Difference
3 %R = Percent Recovery
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4.0 Project Organization and Responsibilities

4.1 Schedule of Sampling Activities
Sampling activities are summarized in Table F.

Table F
Proposed Schedule of Work For Sampling Activities

Activity Start Date End Date

Sample Collection and Field Screening
10/21/09 10/23/09

4.2 Project Laboratories

Laboratories used for this project are summarized in Table G.

Table G
Laboratories

Lab Name/ Location Methods

GEL Laboratories, LLC
2040 Savage Road
Charleston, SC 29407

EPA 6010B, EPA 8260, EPA 8015M, HASL
300, EPA 901.1M
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4.3 Project Personnel and Responsibilities

Personnel and responsibilities are summarized in Table H.

Table H
Sample Team(s) Personnel

Personnel (Agency) Responsibility

Dan Haag (START) START Project Manager

Carl Palladino (TPC) Radiological SME / Sample Collector

Robert Wise (EPA) FOSC / Sample Collector

Chris Weden (EPA) FOSC / Sample Collector

Mindy Song (START) Data Validation

Howard Edwards (START) START QA

4.4 Modification or Additions to the Generic Data Quality Objective for Emergency and Time Critical
Sampling

Project specific modification to the generic DQO statements for this are summarized in Table I. Also indicate
which DQO step corresponds to the addition or modification.

Table I
DQO Modifications and Additions

Additions or Modifications to the Generic DQO Output Statements DQO Step

No significant additions of modifications.



SOP#: 2011
DATE: 11/16/94

REV. #: 0.0
CHIP, WIPE, AND

SWEEP SAMPLING

1.0 SCOPE AND APPLICATION

This standard operating procedure (SOP) outlines the
recommended protocol and equipment for collection
of representative chip, wipe, and sweep samples to
monitor potential surficial contamination.

This method of sampling is appropriate for surfaces
contaminated with non-volatile species of analytes
(i.e., PCB, PCDD, PCDF, metals, cyanide, etc.)
Detection limits are analyte specific.  Sample size
should be determined based upon the detection limit
desired and the amount of sample requested by the
analytical laboratory.  Typical sample area is one
square foot.  However, based upon sampling location,
the sample size may need modification due to area
configuration.

These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent on site conditions, equipment
limitations or limitations imposed by the procedure or
other procedure limitations.  In all instances, the
ultimate procedures employed should be documented
and associated with the final report.

Mention of trade names or commercial products does
not constitute U.S. EPA endorsement or
recommendation for use.

2.0 METHOD SUMMARY

Since surface situations vary widely, no universal
sampling method can be recommended.  Rather, the
method and implements used must be tailored to suit
a specific sampling site.  The sampling location
should be selected based upon the potential for
contamination as a result of manufacturing processes
or personnel practices.

Chip sampling is appropriate for porous surfaces and
is generally accomplished with either a hammer and
chisel, or an electric hammer.  The sampling device
should be laboratory cleaned and wrapped in clean,
autoclaved aluminum foil until ready for use.  To

collect the sample, a measured and marked off area is
chipped both horizontally and vertically to an even
depth of 1/8 inch.  The sample is then transferred to
the proper sample container.

Wipe samples are collected from smooth surfaces to
indicate surficial contamination; a sample location is
measured and marked off.  While wearing a new pair
of surgical gloves, a sterile gauze pad is opened, and
soaked with solvent.  The solvent used is dependent
on the surface being sampled.  This pad is then
stroked firmly over the sample surface, first vertically,
then horizontally, to ensure complete coverage.  The
pad is then transferred to the sample container.

Sweep sampling is an effective method for the
collection of dust or residue on porous or non-porous
surfaces.  To collect such a sample, an appropriate
area is measured off.  Then, while wearing a new pair
of disposable surgical gloves, a dedicated brush is
used to sweep material into a dedicated dust pan.  The
sample is then transferred to the proper sample
container.

Samples collected by all three methods are then sent
to the laboratory for analysis.

3.0 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE

Samples should be stored out of direct sunlight to
reduce photodegredation, cooled to 4 C and shipped too

the laboratory performing the analysis.  Appropriately
sized laboratory cleaned, glass sample jars should be
used for sample collection.  The amount of sample
required will be determined in concert with the
analytical laboratory.

4.0 INTERFERENCES AND
POTENTIAL PROBLEMS

This method has few significant interferences or
problems.  Typical problems result from rough porous



surfaces which may be difficult to wipe, chip, or Health and Safety Plan.
sweep.

5.0 EQUIPMENT

Equipment required for performing chip, wipe, or
sweep sampling is as follows:

C Lab clean sample containers of proper size
and composition

C Site logbook
C Sample analysis request forms
C Chain of Custody records
C Custody seals 
C Field data sheets
C Sample labels
C Disposable surgical gloves
C Sterile wrapped gauze pad (3 in. x 3 in.)
C Appropriate pesticide (HPLC) grade solvent
C Medium sized laboratory cleaned paint brush
C Medium sized laboratory cleaned chisel
C Autoclaved aluminum foil
C Camera
C Hexane (pesticide/HPLC grade)
C Iso-octane
C Distilled/deionized water

6.0 REAGENTS

Reagents are not required for preservation of chip,
wipe or sweep samples.  However, reagents will be 5. Chip the sample area horizontally, then
utilized for decontamination of sampling equipment. vertically to an even depth of approximately

7.0 PROCEDURES

7.1 Preparation

1. Determine the extent of the sampling effort,
the sampling methods to be employed, and
the types and amounts of equipment and
supplies needed.

2. Obtain necessary sampling and monitoring
equipment.

3. Decontaminate or preclean equipment, and
ensure that it is in working order.

4. Prepare scheduling and coordinate with staff,
clients, and regulatory agency, if appropriate.

5. Perform a general site survey prior to site
entry in accordance with the site specific

6. Mark all sampling locations.  If required the
proposed locations may be adjusted based on
site access, property boundaries, and surface
obstructions.

7.2 Chip Sample Collection

Sampling of porous surfaces is generally
accomplished by using a chisel and hammer or
electric hammer.  The sampling device should be
laboratory cleaned or field decontaminated as per the
Sampling Equipment Decontamination SOP.   It is
then wrapped in cleaned, autoclaved aluminum foil .
The sampler should remain in this wrapping until it is
needed.  Each sampling device should be used for
only one sample.

1. Choose appropriate sampling points; measure
off the designated area.  Photo
documentation is optional.

2. Record surface area to be chipped.

3. Don a new pair of disposable surgical gloves.

4. Open a laboratory-cleaned chisel or
equivalent sampling device.

1/8 inch.

6. Place the sample in an appropriately prepared
sample container with a Teflon lined cap.

7. Cap the sample container, attach the label
and custody seal, and place in a  plastic bag.
Record all pertinent data in the site logbook
and on field data sheets.  Complete the
sampling analysis request form and chain of
custody record before taking the next sample.

8. Store samples out of direct sunlight and cool
to 4EC.

9. Follow proper decontamination procedures
then deliver sample(s) to the laboratory for
analysis.

7.3 Wipe Sample Collection

Wipe sampling is accomplished by using a sterile



gauze pad, adding a solvent in which the contaminant 3. Don new pair of disposable surgical gloves.
is most soluble, then wiping a pre-determined, pre-
measured area.  The sample is packaged in an amber 4. Sweep the measured area using a dedicated
jar to prevent photodegradation and packed in coolers brush; collect the sample in a dedicated dust
for shipment to the lab.  Each gauze pad is used for pan.
only one wipe sample.

1. Choose appropriate sampling points; measure container.
off the designated area.  Photo
documentation is optional. 6. Cap the sample container, attach the label

2. Record surface area to be wiped. Record all pertinent data in the site log book

3. Don a new pair of disposable surgical gloves. sampling analysis request form and chain of

4. Open new sterile package of gauze pad.

5. Soak the pad with solvent of choice. to 4EC.

6. Wipe the marked surface area using firm 8. Leave contaminated sampling device in the
strokes.  Wipe vertically, then horizontally to sample material, unless decontamination is
insure complete surface coverage. practical.

7. Place the gauze pad in an appropriately 9. Follow proper decontamination procedures,
prepared sample container with a Teflon- then deliver sample(s) to the laboratory for
lined cap. analysis.

8. Cap the sample container, attach the label
and custody seal, and place in a  plastic bag.
Record all pertinent data in the site logbook
and on field data sheets.  Complete the
sampling analysis request form and chain of
custody record before taking the next sample.

9. Store samples out of direct sunlight and cool
to 4 C.o

10. Follow proper decontamination procedures,
then deliver sample(s) to the laboratory for
analysis.

7.4 Sweep Sample Collection

Sweep sampling is appropriate for bulk
contamination.  This procedure utilizes a dedicated,
hand held sweeper brush to acquire a sample from a
pre-measured area.

1. Choose appropriate sampling points; measure
off the designated area.  Photo
documentation is optional.

2. Record the surface area to be swept.

5. Transfer sample from dust pan to sample

and custody seal, and place in a  plastic bag.

and on field data sheets.  Complete the

custody record before taking the next sample.

7. Store samples out of direct sunlight and cool

8.0 CALCULATIONS

Results are usually provided in mg/g, µg/g,  mass per
unit area, or other appropriate measurement.
Calculations are typically done by the laboratory.

9.0 QUALITY ASSURANCE/
QUALITY CONTROL

The following general quality assurance procedures
apply:

1. All data must be documented on standard
chain of custody forms, field data sheets or
within the site logbook.

2. All instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur prior to
sampling/operation, and they must be
documented.

The following specific quality assurance activities
apply to wipe samples:



For wipe samples, a blank should be collected for
each sampling event.  This consists of a sterile gauze
pad, wet with the appropriate solvent, and placed in a
prepared sample container.  The blank will help
identify potential introduction of contaminants via the
sampling methods, the pad, solvent or sample
container.  Spiked wipe samples can also be collected
to better assess the data being generated.  These are
prepared by spiking a piece of foil of known area with
a standard of the analyte of choice.  The solvent
containing the standard is allowed to evaporate, and
the foil is wiped in a manner identical to the other
wipe samples.

Specific quality assurance activities for chip and
sweep samples should be determined on a site specific
basis.

10.0 DATA VALIDATION

A review of the quality control samples will be
conducted and the data utilized to qualify the
environmental results.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials ,
follow EPA, OSHA and corporate health and safety
procedures.

12.0 REFERENCES

U.S. EPA, A Compendium of Superfund Field
Operation Methods.  EPA/540/5-87/001.

NJDEP Field Sampling Procedures Manual,
February, 1988.



ATTACHMENT D:
TABLES



Instrument ID Type of Instrument
Type of

Radiation

Concrete

(cpm)

Wood

(cpm)

Cinder Block

(cpm)

Metal

(cpm)

2R9/2DR9

Ludlum Model 2241-3

with Model 43-90 probe alpha 4 3 6 4

1A

Ludlum Model 2221 with

Model 44-116 probe beta 415 218 463 228

alpha 3 0 2 7

beta 310 144 329 113

Notes:
cpm: counts per minute

2009 ecology & environment, inc.

Table 1 - Summary of Background Radiation Results

Halaco Building Assessment, Oxnard, California

October 21-23, 2009
E&E Project No.: 002693.2053.01RA TDD No.: TO2-09-09-09-0002

2B
Ludlum Model 2360 with

Model 43-93 probe



T
D

D
N

o
.:

T
O

2
-0

9
-0

9
-0

9
-0

0
0

2

S
am

p
le

N
u

m
b

er

In
st

ru
m

en
t

ID
S

am
p

le
L

oc
at

io
n

D
es

cr
ip

ti
on

A
lp

h
a

(c
p

m
)

A
lp

h
a

(d
p

m
)

A
lp

h
a

(d
p

m
/1

00
cm

2
)

B
et

a

(c
p

m
)

B
et

a

(d
p

m
)

B
et

a

(d
p

m
/1

0
0

cm
2
)

B
A

G
-D

-0
05

2
D

R
9

/1
A

W
oo

de
n

W
al

l
(1

2
fe

et
ab

ov
e

th
e

gr
ou

nd
)

2
-2

3
-0

.2
3

2
1

3
-6

4
-0

.6
4

B
A

G
-D

-0
06

2
D

R
9

/1
A

M
et

al
R

af
te

r
1

-6
8

-0
.6

8
1

5
7

-9
0

4
-9

.0
4

B
A

G
-D

-0
07

2
D

R
9

/1
A

M
et

al
R

oo
f

P
an

el
1

-6
8

-0
.6

8
1

8
7

-5
2

2
-5

.2
2

B
A

G
-D

-0
08

2
D

R
9

/1
A

C
in

de
r

B
lo

ck
W

al
l

(1
9

fe
et

ab
ov

e
th

e
gr

ou
nd

)
3

-6
8

-0
.6

8
4

0
2

-7
7

7
-7

.7
7

B
A

G
-D

-0
09

2
D

R
9

/1
A

M
et

al
R

af
te

r
2

-4
5

-0
.4

5
1

7
9

-6
2

4
-6

.2
4

B
A

G
-D

-0
10

2
D

R
9

/1
A

M
et

al
R

oo
f

P
an

el
4

0
0.

00
1

9
4

-4
3

3
-4

.3
3

B
A

G
-D

-0
11

2
D

R
9

/1
A

W
oo

de
n

W
al

l
(1

2
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-4

5
-0

.4
5

2
3

7
2

4
2

2
.4

2

B
A

G
-D

-0
12

2
D

R
9

/1
A

C
in

de
r

B
lo

ck
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

3
-6

8
-0

.6
8

4
0

8
-7

0
1

-7
.0

1

B
A

G
-D

-1
01

2
2

D
R

9
/1

A
C

in
de

r
B

lo
ck

W
al

l
(4

fe
et

ab
ov

e
th

e
gr

ou
nd

)
1

-1
13

-1
.1

3
3

7
4

-1
1

3
4

-1
1

.3
4

B
A

G
-D

-0
13

2
D

R
9

/1
A

C
in

de
r

B
lo

ck
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-1

13
-1

.1
3

4
3

3
-3

8
2

-3
.8

2

B
A

G
-D

-0
14

2
D

R
9

/1
A

M
et

al
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-6

8
-0

.6
8

2
0

9
-2

4
2

-2
.4

2

B
A

G
-D

-0
15

2
D

R
9

/1
A

C
in

de
r

B
lo

ck
W

al
l

(1
9

fe
et

ab
ov

e
th

e
gr

ou
nd

)
0

-1
36

-1
.3

6
3

9
3

-8
9

2
-8

.9
2

B
A

G
-D

-0
16

2
D

R
9

/1
A

C
in

de
r

B
lo

ck
W

al
l

(1
2

fe
et

ab
ov

e
th

e
gr

ou
nd

)
3

-6
8

-0
.6

8
3

7
0

-1
1

8
5

-1
1

.8
5

B
A

G
-D

-0
17

2
D

R
9

/1
A

M
et

al
R

oo
f

P
an

el
0

-9
0

-0
.9

0
1

8
5

-5
4

8
-5

.4
8

B
A

G
-D

-0
18

2
D

R
9

/1
A

M
et

al
R

af
te

r
3

-2
3

-0
.2

3
1

9
6

-4
0

8
-4

.0
8

B
A

G
-D

-1
01

8
2

D
R

9
/1

A
M

et
al

R
af

te
r

1
-6

8
-0

.6
8

1
4

2
-1

0
9

6
-1

0
.9

6

S
M

E
-D

-0
02

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

6
45

0.
45

3
6

5
-6

3
7

-6
.3

7

S
M

E
-D

-0
03

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

(1
2

fe
et

ab
ov

e
th

e
gr

ou
nd

)
4

0
0.

00
3

9
2

-2
9

3
-2

.9
3

S
M

E
-D

-0
04

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

(1
9

fe
et

ab
ov

e
th

e
gr

ou
nd

)
8

90
0.

90
4

8
1

8
4

1
8

.4
1

S
M

E
-D

-0
05

2
D

R
9

/1
A

C
on

cr
et

e
R

oo
f

P
an

el
3

-2
3

-0
.2

3
4

4
4

3
6

9
3

.6
9

S
M

E
-D

-0
06

2
D

R
9

/1
A

C
on

cr
et

e
R

oo
f

P
an

el
5

23
0.

23
4

6
1

5
8

6
5

.8
6

S
M

E
-D

-0
07

2
D

R
9

/1
A

W
oo

de
n

W
al

l
(1

9
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-4

5
-0

.4
5

3
7

5
2

0
0

0
2

0
.0

0

S
M

E
-D

-0
08

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

12
fe

et
ab

ov
e

th
e

gr
ou

nd
)

5
23

0.
23

4
0

2
-1

6
6

-1
.6

6

S
M

E
-D

-0
09

2
D

R
9

/1
A

M
et

al
S

id
e

of
S

m
el

te
r

F
ur

na
ce

1
-6

8
-0

.6
8

2
1

4
-1

7
8

-1
.7

8

E
&

E
P

ro
je

ct
N

o
.:

0
0

2
6

9
3

.2
0

5
3

.0
1

R
A

T
ab

le
2

-
S

u
m

m
ar

y
of

S
ta

ti
c

R
ad

io
lo

gi
ca

l
M

ea
su

re
m

en
ts

(M
ax

im
u

m
an

d
A

ve
ra

ge
S

u
rf

ac
e

C
on

ta
m

in
at

io
n

)

O
ct

ob
er

21
-2

3,
20

09

H
al

ac
o

B
u

il
d

in
g

A
ss

es
sm

en
t,

O
xn

ar
d

,C
al

if
or

n
ia

P
a
g
e

1
o
f

4



T
D

D
N

o
.:

T
O

2
-0

9
-0

9
-0

9
-0

0
0

2

S
am

p
le

N
u

m
b

er

In
st

ru
m

en
t

ID
S

am
p

le
L

oc
at

io
n

D
es

cr
ip

ti
on

A
lp

h
a

(c
p

m
)

A
lp

h
a

(d
p

m
)

A
lp

h
a

(d
p

m
/1

00
cm

2
)

B
et

a

(c
p

m
)

B
et

a

(d
p

m
)

B
et

a

(d
p

m
/1

0
0

cm
2
)

E
&

E
P

ro
je

ct
N

o
.:

0
0

2
6

9
3

.2
0

5
3

.0
1

R
A

T
ab

le
2

-
S

u
m

m
ar

y
of

S
ta

ti
c

R
ad

io
lo

gi
ca

l
M

ea
su

re
m

en
ts

(M
ax

im
u

m
an

d
A

ve
ra

ge
S

u
rf

ac
e

C
on

ta
m

in
at

io
n

)

O
ct

ob
er

21
-2

3,
20

09

H
al

ac
o

B
u

il
d

in
g

A
ss

es
sm

en
t,

O
xn

ar
d

,C
al

if
or

n
ia

S
M

E
-D

-0
10

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

2
-4

5
-0

.4
5

4
2

5
1

2
7

1
.2

7

S
M

E
-D

-1
01

0
2

D
R

9
/1

A
C

on
cr

et
e

W
al

l
(4

fe
et

ab
ov

e
th

e
gr

ou
nd

)
4

0
0.

00
4

3
2

2
1

7
2

.1
7

S
M

E
-D

-0
11

2
D

R
9

/1
A

M
et

al
W

al
l

(6
fe

et
ab

ov
e

su
b-

fl
oo

r
va

ul
t

bo
tt

om
)

1
-6

8
-0

.6
8

2
4

5
2

1
7

2
.1

7

S
M

E
-D

-0
12

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

2
-4

5
-0

.4
5

4
1

1
-5

1
-0

.5
1

S
M

E
-D

-0
13

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

(1
2

fe
et

ab
ov

e
th

e
gr

ou
nd

)
3

-2
3

-0
.2

3
3

8
0

-4
4

6
-4

.4
6

S
M

E
-D

-0
14

2
D

R
9

/1
A

M
et

al
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

3
-2

3
-0

.2
3

1
8

7
-5

2
2

-5
.2

2

S
M

E
-D

-0
15

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-6

8
-0

.6
8

3
7

2
-5

4
8

-5
.4

8

S
M

E
-D

-0
16

2
D

R
9

/1
A

C
on

cr
et

e
R

oo
f

P
an

el
2

-4
5

-0
.4

5
3

9
1

-3
0

6
-3

.0
6

S
M

E
-D

-0
17

2
D

R
9

/1
A

M
et

al
R

af
te

r
5

23
0.

23
2

8
2

6
8

8
6

.8
8

S
M

E
-D

-0
18

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

(1
9

fe
et

ab
ov

e
th

e
gr

ou
nd

)
5

23
0.

23
4

2
0

6
4

0
.6

4

S
M

E
-D

-0
19

2
D

R
9

/1
A

C
on

cr
et

e
W

al
l

(1
2

fe
et

ab
ov

e
th

e
gr

ou
nd

)
4

0
0.

00
3

9
0

-3
1

8
-3

.1
8

S
M

E
-D

-1
01

9
2

D
R

9
/1

A
C

on
cr

et
e

W
al

l
(1

2
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-6

8
-0

.6
8

4
0

9
-7

6
-0

.7
6

S
M

E
-D

-0
20

2
B

M
et

al
R

oo
f

P
an

el
0

-1
82

-1
.8

2
1

3
6

3
4

8
3

.4
8

S
M

E
-D

-0
21

2
B

M
et

al
R

af
te

r
1

-1
56

-1
.5

6
1

4
0

4
0

9
4

.0
9

S
M

E
-D

-0
22

2
B

M
et

al
R

af
te

r
3

-1
04

-1
.0

4
1

0
0

-1
9

7
-1

.9
7

S
M

E
-D

-0
23

2
B

M
et

al
R

oo
f

P
an

el
1

-1
56

-1
.5

6
1

1
6

4
5

0
.4

5

S
M

E
-D

-0
24

2
B

M
et

al
R

af
te

r
2

-1
30

-1
.3

0
1

2
7

2
1

2
2

.1
2

S
M

E
-D

-0
25

2
B

M
et

al
R

af
te

r
1

-1
56

-1
.5

6
1

6
1

7
2

7
7

.2
7

S
M

E
-D

-0
26

2
B

M
et

al
W

al
l

1
-1

56
-1

.5
6

1
4

3
4

5
5

4
.5

5

S
M

E
-D

-0
27

2
B

M
et

al
R

oo
f

P
an

el
3

-1
04

-1
.0

4
1

3
2

2
8

8
2

.8
8

S
M

E
-D

-0
28

2
B

M
et

al
R

af
te

r
2

-1
30

-1
.3

0
9

9
-2

1
2

-2
.1

2

S
M

E
-D

-0
29

2
B

M
et

al
R

af
te

r
2

-1
30

-1
.3

0
1

2
6

1
9

7
1

.9
7

S
M

E
-D

-0
30

2
B

W
oo

de
n

W
al

l
(1

2
fe

et
ab

ov
e

th
e

gr
ou

nd
)

3
78

0.
78

1
3

0
-2

1
2

-2
.1

2

S
M

E
-D

-1
03

0
2

B
W

oo
de

n
W

al
l

(1
2

fe
et

ab
ov

e
th

e
gr

ou
nd

)
0

0
0.

00
1

3
2

-1
8

2
-1

.8
2

P
a
g
e

2
o
f

4



T
D

D
N

o
.:

T
O

2
-0

9
-0

9
-0

9
-0

0
0

2

S
am

p
le

N
u

m
b

er

In
st

ru
m

en
t

ID
S

am
p

le
L

oc
at

io
n

D
es

cr
ip

ti
on

A
lp

h
a

(c
p

m
)

A
lp

h
a

(d
p

m
)

A
lp

h
a

(d
p

m
/1

00
cm

2
)

B
et

a

(c
p

m
)

B
et

a

(d
p

m
)

B
et

a

(d
p

m
/1

0
0

cm
2
)

E
&

E
P

ro
je

ct
N

o
.:

0
0

2
6

9
3

.2
0

5
3

.0
1

R
A

T
ab

le
2

-
S

u
m

m
ar

y
of

S
ta

ti
c

R
ad

io
lo

gi
ca

l
M

ea
su

re
m

en
ts

(M
ax

im
u

m
an

d
A

ve
ra

ge
S

u
rf

ac
e

C
on

ta
m

in
at

io
n

)

O
ct

ob
er

21
-2

3,
20

09

H
al

ac
o

B
u

il
d

in
g

A
ss

es
sm

en
t,

O
xn

ar
d

,C
al

if
or

n
ia

S
M

E
-D

-0
31

2
B

M
et

al
R

oo
f

P
an

el
1

-1
56

-1
.5

6
1

3
1

2
7

3
2

.7
3

S
M

E
-D

-0
32

2
B

M
et

al
R

af
te

r
0

-1
82

-1
.8

2
1

1
6

4
5

0
.4

5

S
M

E
-D

-0
33

2
B

M
et

al
R

af
te

r
1

-1
56

-1
.5

6
1

1
2

-1
5

-0
.1

5

S
M

E
-D

-0
34

2
B

M
et

al
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-1

56
-1

.5
6

1
3

6
3

4
8

3
.4

8

S
M

E
-D

-0
35

2
B

C
in

de
r

B
lo

ck
W

al
l

(5
fe

et
ab

ov
e

th
e

gr
ou

nd
)

3
26

0.
26

2
7

9
-7

5
8

-7
.5

8

S
M

E
-D

-0
36

2
B

C
in

de
r

B
lo

ck
W

al
l

(5
fe

et
ab

ov
e

th
e

gr
ou

nd
)

2
0

0.
00

3
0

8
-3

1
8

-3
.1

8

S
M

E
-D

-0
37

2
B

M
et

al
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-1

56
-1

.5
6

1
0

7
-9

1
-0

.9
1

S
M

E
-D

-0
38

2
B

C
in

de
r

B
lo

ck
W

al
l

(4
fe

et
ab

ov
e

th
e

gr
ou

nd
)

5
78

0.
78

2
8

3
-6

9
7

-6
.9

7

S
M

E
-D

-0
39

2
B

M
et

al
R

oo
f

P
an

el
1

-1
56

-1
.5

6
1

1
6

4
5

0
.4

5

S
M

E
-D

-0
40

2
B

M
et

al
R

af
te

r
1

-1
56

-1
.5

6
1

2
1

1
2

1
1

.2
1

S
M

E
-D

-1
04

0
2

B
M

et
al

R
af

te
r

0
-1

82
-1

.8
2

1
1

7
6

1
0

.6
1

S
M

E
-D

-0
41

2
B

M
et

al
R

af
te

r
(v

er
y

du
st

y)
1

-1
56

-1
.5

6
1

0
6

-1
0

6
-1

.0
6

S
M

E
-D

-0
42

2
B

M
et

al
R

oo
f

to
S

m
el

te
r

F
ur

na
ce

0
0

0.
00

9
9

-6
8

2
-6

.8
2

S
M

E
-D

-0
43

2
B

W
oo

de
n

W
al

l
(1

0
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
26

0.
26

1
7

6
4

8
5

4
.8

5

S
M

E
-D

-0
44

2
B

M
et

al
R

oo
f

P
an

el
1

-1
56

-1
.5

6
1

4
1

4
2

4
4

.2
4

S
M

E
-D

-0
45

2
B

M
et

al
R

af
te

r
1

-1
56

-1
.5

6
1

3
6

3
4

8
3

.4
8

S
M

E
-D

-0
46

2
B

M
et

al
R

af
te

r
1

-1
56

-1
.5

6
1

8
9

1
1

5
2

1
1

.5
2

S
M

E
-D

-0
47

2
B

C
on

cr
et

e
W

al
l

(1
2

fe
et

ab
ov

e
th

e
gr

ou
nd

)
0

-7
8

-0
.7

8
2

7
1

-5
9

1
-5

.9
1

S
M

E
-D

-0
48

2
B

M
et

al
W

al
l

(1
fo

ot
ab

ov
e

th
e

gr
ou

nd
)

2
-1

30
-1

.3
0

1
7

2
8

9
4

8
.9

4

S
M

E
-D

-0
49

2
B

C
on

cr
et

e
W

al
l

(5
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-5

2
-0

.5
2

2
5

4
-8

4
8

-8
.4

8

S
M

E
-D

-0
50

2
B

W
oo

de
n

W
al

l
(9

fe
et

ab
ov

e
th

e
gr

ou
nd

)
1

26
0.

26
1

3
0

-2
1

2
-2

.1
2

S
M

E
-D

-1
05

0
2

B
W

oo
de

n
W

al
l

(9
fe

et
ab

ov
e

th
e

gr
ou

nd
)

2
52

0.
52

1
3

9
-7

6
-0

.7
6

S
M

E
-D

-0
51

2
B

C
in

de
r

B
lo

ck
W

al
l

(2
fe

et
ab

ov
e

th
e

gr
ou

nd
)

0
-5

2
-0

.5
2

2
6

2
-1

0
1

5
-1

0
.1

5

S
M

E
-D

-0
52

2
B

M
et

al
W

al
l

(6
fe

et
ab

ov
e

th
e

gr
ou

nd
)

1
-1

56
-1

.5
6

1
1

6
4

5
0

.4
5

P
a
g
e

3
o
f

4



T
D

D
N

o
.:

T
O

2
-0

9
-0

9
-0

9
-0

0
0

2

S
am

p
le

N
u

m
b

er

In
st

ru
m

en
t

ID
S

am
p

le
L

oc
at

io
n

D
es

cr
ip

ti
on

A
lp

h
a

(c
p

m
)

A
lp

h
a

(d
p

m
)

A
lp

h
a

(d
p

m
/1

00
cm

2
)

B
et

a

(c
p

m
)

B
et

a

(d
p

m
)

B
et

a

(d
p

m
/1

0
0

cm
2
)

E
&

E
P

ro
je

ct
N

o
.:

0
0

2
6

9
3

.2
0

5
3

.0
1

R
A

T
ab

le
2

-
S

u
m

m
ar

y
of

S
ta

ti
c

R
ad

io
lo

gi
ca

l
M

ea
su

re
m

en
ts

(M
ax

im
u

m
an

d
A

ve
ra

ge
S

u
rf

ac
e

C
on

ta
m

in
at

io
n

)

O
ct

ob
er

21
-2

3,
20

09

H
al

ac
o

B
u

il
d

in
g

A
ss

es
sm

en
t,

O
xn

ar
d

,C
al

if
or

n
ia

S
M

E
-D

-0
53

2
B

C
in

de
r

B
lo

ck
W

al
l

(6
fe

et
ab

ov
e

th
e

gr
ou

nd
)

2
0

0.
00

2
8

6
-6

5
2

-6
.5

2

S
M

E
-D

-0
54

2
B

M
et

al
W

al
l

(3
fe

et
ab

ov
e

th
e

gr
ou

nd
)

0
-1

82
-1

.8
2

1
4

6
5

0
0

5
.0

0

N
ot

es
:

cp
m

:
co

un
ts

p
er

m
in

ut
e

d
p

m
:

d
is

in
te

gr
at

io
ns

p
er

m
in

ut
e

ne
ga

ti
ve

d
p

m
an

d
d

p
m

/1
0

0
cm

2
re

su
lt

s
ar

e
o

b
ta

in
ed

w
he

n
th

e
sa

m
p

le
re

su
lt

is
lo

w
er

th
an

b
ac

kg
ro

un
d

re
su

lt
In

st
ru

m
en

t
2

D
R

9
:

L
ud

lu
m

M
o

d
el

2
2

4
1

-3
w

it
h

a
L

ud
lu

m
M

o
d

el
4

3
-9

0
al

p
ha

sc
in

ti
ll

at
o

r
d

et
ec

to
r

In
st

ru
m

en
t

1
A

:
L

ud
lu

m
M

o
d

el
2

2
2

1
w

it
h

a
L

ud
lu

m
M

o
d

el
4

4
-1

1
6

b
et

a
sc

in
ti

ll
at

o
r

d
et

ec
to

r
In

st
ru

m
en

t
2

B
:

L
ud

lu
m

M
o

d
el

2
3

6
0

w
it

h
a

L
ud

lu
m

M
o

d
el

4
3

-9
3

al
p

ha
an

d
b

et
a

sc
in

ti
ll

at
o

r
d

et
ec

to
r

2
0

0
9

ec
o

lo
gy

&
en

vi
ro

nm
en

t,
in

c.

d
p

m
/1

0
0

cm
2
:

d
is

in
te

gr
at

io
ns

p
er

m
in

ut
e

p
er

1
0

0
sq

ua
re

ce
ni

tm
et

er
s

P
a
g
e

4
o
f

4



TDD No.: TO2-09-09-09-0002

Sample

Number
Sample Location Description

Alpha

(dpm)

Alpha

(dpm/100cm2)

Beta

(dpm)

Beta

(dpm/100cm2)

BAG-W-001 Metal Duct Work (Baghouse Structure) 0 0 46 -5

BAG-W-002 Metal Duct Work (Baghouse Structure) 0 0 49 11

BAG-W-003 Metal Duct Work (Baghouse Structure) 0 0 58 59

BAG-W-004 Metal Duct Work (Baghouse Structure) 0 0 40 -38

BAG-W-005 Wooden Wall (12 feet above the ground) 0 0 50 16

BAG-W-006 Metal Rafter 0 0 39 -43

BAG-W-007 Metal Roof Panel 0 0 47 0

BAG-W-008 Cinder Block Wall (19 feet above the ground) 0 0 46 -5

BAG-W-009 Metal Rafter 0 0 52 27

BAG-W-010 Metal Roof Panel 0 0 42 -27

BAG-W-011 Wooden Wall (12 feet above the ground) 0 0 52 27

BAG-W-012 Cinder Block Wall (4 feet above the ground) 0 0 36 -59

BAG-W-1012 Cinder Block Wall (4 feet above the ground) 0 0 42 -27

BAG-W-013 Cinder Block Wall (4 feet above the ground) 0 0 50 16

BAG-W-014 Metal Wall (4 feet above the ground) 0 0 48 5

BAG-W-015 Cinder Block Wall (19 feet above the ground) 0 0 46 -5

BAG-W-016 Cinder Block Wall (12 feet above the ground) 0 0 40 -38

BAG-W-017 Metal Roof Panel 0 0 45 -11

BAG-W-018 Metal Rafter 0 0 43 -21

BAG-W-1018 Metal Rafter 0 0 46 -5

SME-W-001 Metal Duct Work 0 0 33 0.33

SME-W-002 Concrete Wall (4 feet above the ground) 0 0 33 0.33

SME-W-003 Concrete Wall (12 feet above the ground) 0 0 38 0.38

SME-W-004 Concrete Wall (19 feet above the ground) 0 0 36 0.36

SME-W-005 Concrete Roof Panel 0 0 36 0.36

SME-W-006 Concrete Roof Panel 0 0 42 0.42

SME-W-007 Wooden Wall (19 feet above the ground) 0 0 33 0.33

SME-W-008 Concrete Wall 12 feet above the ground) 0 0 39 0.39

SME-W-009 Metal Side of Smelter Furnace 0 0 36 0.36

SME-W-010 Concrete Wall (4 feet above the ground) 0 0 37 0.37

SME-W-1010 Concrete Wall (4 feet above the ground) 0 0 41 -32

SME-W-011 Metal Wall (6 feet above sub-floor vault bottom) 0 0 49 11

SME-W-012 Concrete Wall (4 feet above the ground) 0 0 47 0

SME-W-013 Concrete Wall (12 feet above the ground) 0 0 42 -27

SME-W-014 Metal Wall (4 feet above the ground) 0 0 49 11

SME-W-015 Concrete Wall (4 feet above the ground) 0 0 39 -43

SME-W-016 Concrete Roof Panel 0 0 48 5

SME-W-017 Metal Rafter 0 0 51 21

Table 3 - Summary of Radiological Wipe Samples (Removable Surface Contamination)

Halaco Building Assessment, Oxnard, California

October 21-23, 2009
E&E Project No.: 002693.2053.01RA
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TDD No.: TO2-09-09-09-0002

Sample

Number
Sample Location Description

Alpha

(dpm)

Alpha

(dpm/100cm2)

Beta

(dpm)

Beta

(dpm/100cm2)

Table 3 - Summary of Radiological Wipe Samples (Removable Surface Contamination)

Halaco Building Assessment, Oxnard, California

October 21-23, 2009
E&E Project No.: 002693.2053.01RA

SME-W-018 Concrete Wall (19 feet above the ground) 0 0 50 16

SME-W-019 Concrete Wall (12 feet above the ground) 0 0 51 21

SME-W-1019 Concrete Wall (12 feet above the ground) 1 0.01 51 21

SME-W-020 Metal Roof Panel 0 0 40 0.4

SME-W-021 Metal Rafter 0 0 36 0.36

SME-W-022 Metal Rafter 0 0 56 0.56

SME-W-023 Metal Roof Panel 0 0 6 0.06

SME-W-024 Metal Rafter 0 0 46 0.46

SME-W-025 Metal Rafter 0 0 12 0.12

SME-W-026 Metal Wall 0 0 24 0.24

SME-W-027 Metal Roof Panel 0 0 4 0.04

SME-W-028 Metal Rafter 1 0.01 0 0

SME-W-029 Metal Rafter 0 0 14 0.14

SME-W-030 Wooden Wall (12 feet above the ground) 0 0 44 -16

SME-W-1030 Wooden Wall (12 feet above the ground) 0 0 32 -80

SME-W-031 Metal Roof Panel 0 0 48 5

SME-W-032 Metal Rafter 0 0 45 -11

SME-W-033 Metal Rafter 0 0 53 32

SME-W-034 Metal Wall (4 feet above the ground) 0 0 45 -11

SME-W-035 Cinder Block Wall (5 feet above the ground) 0 0 43 -21

SME-W-036 Cinder Block Wall (5 feet above the ground) 0 0 47 0

SME-W-037 Metal Wall (4 feet above the ground) 0 0 52 27

SME-W-038 Cinder Block Wall (4 feet above the ground) 0 0 49 11

SME-W-039 Metal Roof Panel 0 0 46 -5

SME-W-040 Metal Rafter 0 0 51 21

SME-W-1040 Metal Rafter 0 0 48 5

SME-W-041 Metal Rafter (very dusty) 0 0 51 21

SME-W-042 Metal Roof to Smelter Furnace 0 0 45 -11

SME-W-043 Wooden Wall (10 feet above the ground) 0 0 48 5

SME-W-044 Metal Roof Panel 0 0 61 75

SME-W-045 Metal Rafter 0 0 44 -16

SME-W-046 Metal Rafter 0 0 54 38

SME-W-047 Concrete Wall (12 feet above the ground) 0 0 47 0

SME-W-048 Metal Wall (1 foot above the ground) 0 0 53 32

SME-W-049 Concrete Wall (5 feet above the ground) 0 0 48 5

SME-W-050 Wooden Wall (9 feet above the ground) 0 0 46 -5

SME-W-1050 Wooden Wall (9 feet above the ground) 0 0 48 5

SME-W-051 Cinder Block Wall (2 feet above the ground) 0 0 54 38

Page 2 of 3



TDD No.: TO2-09-09-09-0002

Sample

Number
Sample Location Description

Alpha

(dpm)

Alpha

(dpm/100cm2)

Beta

(dpm)

Beta

(dpm/100cm2)

Table 3 - Summary of Radiological Wipe Samples (Removable Surface Contamination)

Halaco Building Assessment, Oxnard, California

October 21-23, 2009
E&E Project No.: 002693.2053.01RA

SME-W-052 Metal Wall (6 feet above the ground) 0 0 55 43

SME-W-053 Cinder Block Wall (6 feet above the ground) 0 0 54 38

SME-W-054 Metal Wall (3 feet above the ground) 0 0 54 38

Notes:
dpm: disintegrations per minute

negative dpm/100 cm2 results are obtained when the sample result is lower than background result
2009 ecology & environment, inc.

dpm/100 cm2: disintegrations per minute per 100 square centimeters
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ATTACHMENT E:
VALIDATED DATA REPORTS
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